Cosmic Rays (CRs) include Galactic Cosmic Rays (GCRs) and 
behavior for gradual SEPs [Reames, 2013] . In addition, the SEP fluxes also show moderate 119 correlation with solar cycles, and the correlation is stronger for lower energy channels. In 120 addition, the fluxes are larger during solar maximum and descending phases than that 121 during solar minimum and ascending phases.
122
Figure 5 is similar as Figure 4 
Dependence of GCR Fluxes
In order to obtain the flux at any energy per nucleon, E, for any heavy nuclei n, we 142 get the energy channels E i and E i+1 with E i ≤ E ≤ E i+1 in Table 1 . For each year t 143 from 1998 to 2013 we fit the yearly averaged SEP and CR fluxes of each heavy ACE/SIS 144 nuclei n from channel E i to E i+1 shown in Table 1 with f
and f F CR (n, E, t) = f CR0 (n, t)E q(n,t) , respectively. From the fitting result, we can get the
146
SEP at E = 15 MeV/nuc and GCR at E = 30 MeV/nuc, for each year and element, 
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Similar as in Figure 7 , the fitted slopes, intercepts, and correlation coefficients in Figure   179 8 is shown in Figure 9 . We can see the Corr. Coef. of the fitting results of GCRs in 
Shannon Entropy of SEPs and CRs
Following Laurenza et al.
[2012], we use Shannan enertropy (information entropy) to 185 investigate the spectrum evolution of SEPs and CRs. Firstly, the entropy S can be written where E i denotes the ith energy interval, f i denotes the corresponding flux,
f i E i denotes the corresponding probability density, and k is a constant which is 189 generally assumed as k = 1/ log(N).
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Next, we calculate the yearly averaged ACE/SIS flux of element Si with all energy 191 channels (11.0 MeV/nuc -103.6 MeV/nuc) and that of O with the first four energy 192 channels (< 20 MeV/nuc), for raw data, CRs (background data), and SEPs (spike data).
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Top panel of Figure 10 shows entropy of the element Si, and bottom panel shows entropy 
